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DETAILED DESCRIPTION ' 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the junction method of the circuit board which joins 

other metal parts to the circuit board, or joins other circuit boards 

[0002] 

[Description of the Prior Art] It is common to connect with the conductor on a printed circuit board 
usi ng a connector as a method of connecting the conductor of metal parts or other printed circuit boards 
or to use and carry out the fused junction of the soldering of soldering etc. to both connection 
IZtT Y is » advantage that the connector mentioned above can be detached and 

attached, since part mark increase, it is expensive, and since there are many crotch article mark the rate 
which occupies a space ,s large, and it is not desirable from a viewpoint of miniaturizing an Sect™" 

[0003] therefore, a conductor - although many soldering is generally used for carrying out the direct file 
of the comrades and research and development in the connection method by the bTmpl done, it may 
not be desirable in respect of reliability ' y 

[0004] | then, direct [ by welding of resistance welding, laser welding, ultrasonic welding, etc ] as a 

rooS I IIS 301 " 8 Tf 6Se , " 3 C ° n ? UCt0r " * e attempt Whkh is S° in S t0 weld comrades s made 
0005] Ultrasonic we ding is the general most reliable method as a method of joining metals among me 

uo w ld m S" e eJ r T eSSeS - AS l Veiy r ^ P rinci P' e of this ultrasonic weldingX 
up weld-metal-ed material, places it on a base (Annville), where a static pressure is impressed to the 

plane of composition of metallic materials with the vibrator called welding tip, it adds vibration wkh 
vibrator, and ,t joins by producing the relative velocity of vibration betwefn welding sides by su^onic 
oscillation parallel to the plane of composition of a metallic material supersonic 
[0006] The principle of this ultrasonic welding is applied and the ultrasonic welding method which 

«old ne „l^ e C ° P f ' Tk 80 ™;^ by * e Printed wirin * substrate fa y which *e tLinal arTa was 
go d-p dated I is indicated by JP,55-41871,B. Contact arrangement of the gold plate copper wS earned 
ou a the above-mentioned substrate plating terminal area, and it is made apjly a pS^bih^? 
o add supersonic oscillation by this method, until metallic bond is formed betweeS gold plate ' 
0007] as other applications - the conductor of a printed-circuit board - the method of making stick a 
terminal to a circuit and connecting is indicated by JP.4-2 1 2277, A m<"ung suck a 

[0008] 5 

[Problem(s) to be Solved by the Invention] However, according to the ultrasonic welding method by the 
first official report of the above, both the terminal areas and copper wire of a wiring sublrTe nee I to 
plate, and, for th IS reason, have the problem that cost becomes high 

E^T'Tf^ t0 ? e Uhras ° nic Wdding b y * e second official ^ort, the adhesives on 
which resin material, and the substrate and copper foil of a substrate are pasted up may deteriorate with 

[0010] moreover, the above - since the insulator unremovable in supersonic oscillation is generally 
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contained in the printed circuit board when applying a general ultrasonic welding method to a printed 
circuit board, supersonic oscillation does not get across to the weld zone of a conductor directly 
therefore a bonding strength varies greatly, and there is a difficulty that reliability is missing 
[001 1] In case this invention welds a joined object to the conductor of the circuit board, it prepares so 
that it may suit as a material geometrically, carries out perfect ultrasonic welding beforehand so that an 
insulating material may not serve as the obstacle of ultrasonic welding, and makes it a technical problem 
to offer the junction method of the circuit board which can acquire sufficient welding effect of peel 
strength with careful attention to the trouble of the junction method of the circuit board by the above- 
mentioned conventional ultrasonic welding 
[0012] 

[Means for Solving the Problem] As a means to solve the above-mentioned technical problem by this 
invention, the joined object was made to contact the circuit board portion by which single-sided beveling 

and the insulating material were beforehand removed at least in the insulating material which 
carries out the insulation protection of the conductor of the circuit board, and it considered as the 
junction method of the circuit board which consists of giving supersonic oscillation and joining where a 
static pressure is applied. 

[° 01 r ] By J* i i m T th ° c1, ^^m^tioned joined object is made into the circuit board, and single-sided 
beveling Lycium chinense can do the insulating material at least beforehand 

[0014] Moreover, the insulating material of a weld can be beforehand formed by pre-insulation 
removable at the time of ultrasonic welding at least as another means which can solve the above- 
mentioned technical problem among the insulating materials which carry out the insulation protection of 
the conductor of the circuit board, a joined object can be made to be able to contact a weld and the 
junction method of the circuit board which consists of giving supersonic oscillation where a static 
[0015] re ^ aPPhed ' removin S P re - in sulation, and joining to a conductor can also be adopted. 

[Function] By the junction method by the first above-mentioned invention, the insulating material of the 
portion which is going to join the circuit board is removed beforehand, and a joined object is directly 
contacted by this removal portion, therefore - if supersonic oscillation is added by the ultrasonic 
vibrator - a mechanical faction - a conductor - a portion fuses and perfect welding with a joined 
object is performed 

[0016] By the junction method of the second invention, when ajoined object is the circuit board the 
insulating material of the circuit board of the joined object is also removed beforehand therefore a 
conductor - comrades contact directly and perfect ultrasonic welding is obtained 
[0017] By the method of the third invention, the thing beforehand removable by ultrasonic welding as an 
insu ating material of a weld is chosen and used, therefore, even if it is the circuit boards in which the 
insulating material is prepared, at the time of ultrasonic welding, an insulating material removes first - 
having -- after that - a conductor - ultrasonic welding of the comrades is carried out Therefore perfect 
welding is performed even if it is an insulating material ' 
[0018] 

[Example] The example of this invention is explained with reference to a drawing below The cross 
section of the method of carrying out ultrasonic welding of the circuit board which made the polyimide 
mm nir ins u uIatin S matenal t0 diawing_L is shown. 1 is a ultrasonic vibrator and 2 is Annville (base) 
[0019J In this example, the example which carries out ultrasonic welding of the printed-circuit-board 3 
same flexible comrades of two sheets is shown, and the printed circuit board 3 is carrying out the 
insulation protection of the conductor (copper foil) 5 by the insulating material 4 of a polyimide film 
The insulating matenal 4 is made to 25 micrometers, and the conductor 5 is made into the thickness of 
lis micrometers m this example. 

[0020] Moreover, the insulating material 4 is beforehand removed in one side of the circuit board 3 like 
illustration in the portion of a weld which faces mutually, this insulating material ~ removing - in case 
the circuit board 3 is formed beforehand, it is made for an insulating material 4 not to adhere to the 
portion 
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[0021] And a static pressure is applied in the direction of Annville 2 by the ultrasonic vibrator 1 in the 
state of illustration, when vibrator 1 vibrates to a plane of composition and parallel, in a frictional heat 
operation, a conductor 5 and a conductor 5 fuse and metal junction is carried out. 
[0022] Drawing 2 is the cross section showing the example which removed the insulating material 4 
beforehand by both sides of the circuit board 3. It is completely the same as the case of drawing 1 except 
the point that the double-sided insulating material 4 is removed. 

[0023] Drawing 3 is the cross section of the example which carries out ultrasonic welding of the printed 
circuit board of other examples. Although insulating material 4' of a polyvinyl chloride film is used for 
printed-circuit-board 3' and it is the same as the example of drawing 1 and drawing 2 about thickness, as 
a material, the melting point is low resin material comparatively, and the synergism of the mechanical 
work of frictional heat and sliding by sliding at the time of ultrasonic welding is easy to remove it from a 
plane of composition. 

[0024] Therefore, in this example, it has not carried out removing an insulating material beforehand by 
the weld unlike the example of drawing 1 and drawing 2 . Moreover, insulating material 4' is good also 
considering whole printed-circuit-board 3' as a thing of the same quality of the material, or makes only a 
part for a joint the thing of the above-mentioned quality of the material, and others may be made to be 
taken as a polyimide film. 

[0025] Furthermore, although the cross section is the same as the thing of drawing 3 as other examples, 
you may constitute printed-circuit-board 3', using a polyethylene film as insulating material 4'. Also in 
this case, the melting point is low resin material comparatively, and the synergism of the mechanical 
work of frictional heat and sliding by sliding at the time of ultrasonic welding is easy to remove 
insulating material 4 1 from a plane of composition. 

[0026] the supersonic oscillation to which the portion which contacts mutually by the plane of 
composition of insulating material 4' first by supersonic oscillation is removed, and it is further added 
after that in the two examples shown in above-mentioned drawing 3 in any case — a conductor — 
comrades will be joined 

[0027] The standard deviation value which shows dispersion in the peel strength and intensity of the 

joint by the experiment at the time of carrying out ultrasonic welding of the printed circuit boards about 

two examples shown in drawing 3 among the above examples is shown in Table 1 . In addition, the data 

about a printed circuit board using the conventional polyimide as an insulating layer are displayed on 

reference as comparison material. Moreover, the case of PVC and a polyethylene film is displayed for 

the case of a polyvinyl chloride film as PE as an insulating material of drawing 3 . 

[0028] By this experiment, the data of a display are the frequency of 20kHz, the amplitude of 30 

micrometers, and the static compression force 3 kgf(s)/mm about vibration added to the vibrator for 

ultrasonic welding 2 All are obtained as the same conditions on conditions. 

[0029] 

[Table 1] 

a i 





m ft a st 

(k g (/cm) 




PVC 


1 6 . 5 


2 . 1 


F E 


14.7 


1 . 9 




0 . 5 


5 . 5 



[0030] 

[Effect] As explained to the detail above, by the junction method of the circuit board by invention of the 
first of this application, it is prevented that welding with which the conductor was directly contacted by 
the shell of the circuit board which removes the insulating material of a single-sided side beforehand at 
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least, a joined object is made to contact this removed portion, pressurizes, adds supersonic oscillation, 
and was joined, and the joined object, and the insulating material interfered becomes imperfect. 
[003 1] if remove the insulating material of the single-sided field beforehand at least, the portions are 
made to contact and ultrasonic welding is carried out by the method of the second invention, when the 
other party's joined object is the circuit board -- the same - a conductor ~ the advantage that ultrasonic 
welding of the comrades is carried out completely is acquired 

[0032] the shell which according to the method of the third invention makes the insulating material of 
the circuit board what can be removed about a weld beforehand at least at the time of ultrasonic welding, 
a joined object is made to contact this, pressurizes, adds supersonic oscillation, and was joined, and a 
conductor - even if it carries out ultrasonic welding, with the pre-insulation of the portion carried out, a 
perfect welding result is obtained, and good welding without dispersion in peel strength is attained 



[Translation done.] 
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ABSTRACT : 



PURPOSE: To obtain a welding effect whose exfoliation strength is sufficient by a method 
wherein a part to be bonded is brought into contact with a circuit board part from which an 
insulating material has been removed and both are bonded by giving ultrasonic vibrations 
in a state that a static pressure is applied. 

CONSTITUTION: Two printed-circuit boards 3 are welded ultrasonically, and conductors 
(copper foils) 5 on the printer-circuit boards 3 are insulated and protected by insulating 
materials 4 as polyimide films. In the insulating materials 4, faces, on one side, of the 
circuit boards 3 are removed in advance in parts in which welded parts are faced in such a 
way that the insulating materials 4 do not adhere to the parts when the circuit boards 3 are 
formed in advance. A static pressure is applied to the direction of an anvil 2 by using an 
ultrasonic vibrator 1 , and the vibrator 1 is vibrated in parallel with bonding faces, and the 
conductor 5 and the conductor 5 are melted by the action of frictional heat so as to be 
metal-bonded. Since the insulating materials on the faces, on one side, of the circuit 
boards are removed in advance, objects to be bonded are brought into contact with the 
removed parts, both are pressurized and bonded by applying the ultrasonic vibrations, the 
conductors come into direct contact with the parts to be bonded, and it is possible to 
prevent a welding operation from becoming imperfect when the insulating materials 
constitute an obstacle. 
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